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ABSTRACT 

PROBLEM TO BE SOLVED: To suppress the occurrence of spherical aberration in 
an optical disk device, by moving a first lens and a second lens in an 
optical axis direction of a light beam and relatively moving one side of 
the first lens and the second lens with respect to the lens of other side 
in the optical axis direction of the light beam. 

SOLUTION: Since an actuator 6 is made so as to relatively move a front cell 
lens 3 in the optical axis direction with respect to an objective lens 4, 
it is possible to adjust the interval between the front cell lens 3 and the 
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objective lens 4. Moreover, since an actuator 7 is a biaxial actuator, the 
actuator 7 is made so as to move the front cell lens 3 and the objective 
lens 7 in the optical axis direction and also to move them in a direction 
perpendicular to tracks of an optical disk 1. By such a constitution, the 
distance of an air gap 8 can be adjusted by the actuator 7 and also the 
interval between the front cell lens 3 and the objective lens 4 can be 
adjusted by the actuator 6. 



2 



(i9>B*mffW (jp) 02) & H *Nf jj^ & ^ (a) (lD&waiHaiss^ 

#M¥9 -251645 

(43)&8HB ¥£9^(1997) 9 fl22B 

(5Dinta.» mm** fttosmn pi s«^®ff 

G 1 1 B 7/09 G 1 1 B 7/09 A 

7/125 7/125 B 

7/135 7/135 A 



SBSfcR »*JS®S6 OL (£ 11 M) 



(2l)tt)B## 


$H¥8-58870 


(71)ffliaA 


000002185 














(22)(UffiB 


8 ^(1996)3^158 




JfcSfB&JII&ltiftJII 6 T B 7 #35^ 








(72)35W# 


Si 










««l?ft;ilKft*;il 6 T 1 7 «35^ 


















(72)§8W# 


ttis 










JftecfSftJriKltftJil 6TI 7S35# 


V- 
















(72) 189m 


UU* ffl— 










flCSasa/IIKJtflJII 6 TB 7 §355 


V- 
















(74) A 
















xt, »i8Emi(0L^>x$^r% mEEftiftttcttA 

U>X£fl-LT3fctf-A£li«U flaEHE»{S»:l-«L 

ire* 1 <o u v x t m 2 <d u > x* hue^ tf- Aro&ia 

flfjES 1 O U> X <t m 2 <& L/ > XO-15 £ fl&5fC*t L T 
«lSEm 1 J3 J: U=m 2 CD U > L r mSHffi@«i«:lcPS 

[11*412] BirE*t*-A<flffJEEtlSStt:roEfllI± 
?0ftBttS*<fta/Jt£<ttSJ:3i::. «JB3l2(D#S!) 

*r*imp**»«p*b*w=«i*.*;: i zftmttz 

H#« 1 lcSi£<&EfiU!Stt:£lillS±8So 
[B*g3] lfflffi*iH3P¥fSli. KiRFflfoWll 

« < « « <c 5 r=me« 2 a>»n^A * tnwt 4 

- £ ****1-*B**2 r=Gtt®BIMKtteftll£tt 

So 

*y. 1»B*1 J3*tfK2fl)U>X*IWiL/!:**lC, 

?S£ R F <g^0 X > * Q - 7ff%$X « < ft 4 <t #<7) 7 

•WT 4 z 1 *W»4r*l»#*2 r=EftaEIMMtE 

zm&T < * * T?» * c <t i -r * 2 i-e« 

OENMt{tEftff£K11. 

Xi. ffJESM <&U>X£ftA,T% llflEEftttitCttA 

U>X*rtLT*fcf-A*l«ltU fflfiBftttttCttL 
T«B*E»*fc(iW£*4E*tt*EM«£*ttlci8 

HI E* 1 <D U > X <t m 2 <D U, > X * flijffijfe tf- A OHM 
fteXl <DU>X£S52CDU>Xtf>-:5£te5(::*tLT 

ft»tti=HB*e-A©*n*rtic»ni-r4»2©iMi 

[000 1] 

[nwog-f -sawa-i?] *jgnit. sfttt<tEft*& 
BB£j:tfEftiK*Eftff±#ifti::Hu 2 us 



) 1$g8¥9-2 5 1 6 4 5 

<DU>X (2|**t1$5U>X) l=*y. EflUSftlCfttLT 
1MB*EII*fcttPI±-f 5. B£i&#£ftP?££S££ 

[0 0 0 2] 

[fc*0>fcffi] 3fe¥^x^<DE^ffig$S»*t-*)rc 

«. nHa*E»-r4^-^«>nii 

*K. jtx^-vh (JUT, *ICXtK v H:*E+4> 0> 
tt, *tf-AO)£S£A. *M5U>X<DI»P»£NA£ 

tats a/ ( 2 n a) T-*-rcii<r-*4o «ot. 

[0 0 0 3] afi*ftfcSF*lTt^4, *-«»M*U>X 

o. 6aa6<nff&tto-civ&. 

[0 0 0 4] *CT». U>X<D»£ 2«tlCli^L. 2# 
»»U>3C*fl||jM-«Cfcm:y. MDfttfo. 8£i8 

*4»*U>Xt1i*-r4*tt4«. flfctf. TS.M. Man 
sfield. W. R. Studenmund. G.S.Kino, and K. Osato. " 
High-Numer ica I -Aperture Lens System for Optical St 
orage, "Opt, Lett. 18, 305-307(1993) J iZfeMZtlX 

[0005] 

5ft2 3**tf3JU>X£ffll*-i>£, 2fe<J>u>X<0?*>, 
ftTWX^Kjfil^CDL/VXi, 3fe-r 0>IB!IIH 

SSO*^ jfe^^^^lcmSl^E^at 
OM&t h Z 1 4<T- # ft ^ i t n 5 PS16<fc o fc. 
[0 0 0 6] SffiOS^A^ft^itx^X^rcffi 

•tEiittettii^-ra**. BTSoj5$ro»«i^«-r 

%3fe7 ; -<^f[C«LT2 imili U > X(DESttSC0gS 
ofc. 

[0007] aic. ^aoE^i^^-rsitx^x^ic 
««*E»*fci*ji«fef ***i=jsi*t*. tt£0>e« 

Slew l T 2 ffMUi U>X(0Eafia<DS5S<b$ff 3 
tt0fim=ttLTnHft*Eft*fel*H£LJ:5£: 

*E^at7=liS^-r^Ci^T-#ftt>tLN5Pli6^0 

fc. 

[0008] ia±<D«k5ft1*S[cg^.rft$ 
aiMc* y ±t &xiB«LmQft±itWMt z z t £ ^ 



Copy from ISTA's JPOViewer. Version 1.00 - Questions? Please call 1-800-430-5727. 



[0 0 0 9] 

-A<7)3t«I^Ifi]lC^ib-r4m2CD^i()*Si:. SMfcJ: 

as? 2 <d u>*£ it lx &®&mzm&tt h% t?-A£ 
[0010] m*®Q i~&$.ozzmm&®n±?5;£ 

Its %-\ <DU>X<tm2<DU>X£3fclf-Atf)jfel6£lS] 
7JGIc8S!)?**20>i£E!)X^-:/:?£, %Mi£V%2 

[0011] 1 izan<D&mki*a*n&Mtmtz 

fclvtl*, »1 <DU>X<b3i2<DU>Xt3tetf-A<7>3fe 

tt£r6]Kmi<&#i&^fSi&<#i!iu mi<ou>Xi^2 

^AlC»2<D#i&^®:J&<81&U §M fc«fctf!g2<DU> 

2(0^iS^®6<jte-A©i*SilSMA^»/J^ < 
5IC&1 atfcl*35 2<7)U>X£&S!lU ^¥SA<*t* 

[0 0 12] Ei*S6fZaHK(DaH»j«<*BB^B±*jtlc 
fcivrri*. Ig1 fl)U>X<tW2COU>X*3tt*-A0)it 
tt^filcmiflfcKX^-v^&i&U IiOU^Xi 
%2.<T> I, >Xfl)-7J£ffc5f-*t LT}l*tt*JlC& t*-A<D 

2 <o u > x l r &®&mzm%* h & t=- a * g& 

y. *i j3*tf«2©u>x*»MU Bftttftaeift 

SKi8it$:ftTi^3teif-A(D7*-rtAA<gB£fc* 

*3(CH»U S20|*nXTV?fit&£-A0>J*Btt 

SSL. 5E^^ J f-v^*<itt*-A*E^{«»:|C!!git-r-5 0 
[0 0 1 3] 

X $ <D 2 f**J«3 U > XOffijft ©-« * mt B T* fc 

W^-n 2 (h/8) (n 2 - 1 ) 
CCT% httlT^'^SroW, nl*5fc£U>X30) 
B*T*. *fc. s i n© 0 l**mU>X 4 

-r. 

[001B]S(1) |Z<}:*U*\ 7 5//m(DI7^«; 
?8CJ:y±f <&9Sl|R&Wil*ti3 A (=2040 n 



) „ 1$§t!¥9-2 5 1 6 4 5 

4 

-iK*<f h^iflc«kyff^$tifc¥-r7.^S«2(0± 
i=. ««*E»r*EiMtf»j***iTi**. *fc, 2 

>*44W#4Ba>ttirc*&<&££U:/X3&. |M*ffi 

u> x-e & h n to u > x 4 0 2 u > xa* e> tSRg $ *t 

y<Sfi£c?tl'5)4 i Jt U>X (Solid Immersion Lens (SI 

[0 0 14] 7^fiI-9 6 (m20^ss^e. $2 

o^sdx^-y^) i*, %is.\y^X3^to^XAizn 

LTffi^Mlcjfett^ifii (B0>±T*rt> legist** 5 
ICfc^ftTfcy, C<7>T$~iX-'5»6f::BMni-f 

f=*y. ftii/>X3 t*ito\s>X4 tormtUKt 
an asaa???) i*. 2«7*fii-*if 

fty. £iU>*3 £*i1$JU>X4£3fclft?3l») (7* — 

4CtK*y, 2SJJ«3l/>X ($tiU>X3fcJ:tf*$ 
ttU>X4) <03t-r-f l^6(Dffili*Mfl5-*-5i:* 

«c 

[0 0 1 5] XT^-V"V^8li. JfeIL/>X3 tjtT-C 
^.^ 1 i0)Ri]<D£ISK-e&y. C(0XT^W^8(0i!(S 
tt % 7>faI-il6*ttt7*faI-*7l:*lJB 

[O0 16] XiU>X4tt. HQtt^O. 45t<t 

iff-A^HR^L. Jt£U>X3lCA«-r'5o 5fe3EU> 
X3I*. -e-CDiSStJS*^ 2. 5mm^fc 

1*1. 4mmijfk >J1j|U>X4^6AWSih.fcL/— 

4„ <jfe. Cfl>jfeHL/>X3lCj3t^(4. ■tCDUVXi 
LXOttrt-tmtRmiZ&Hi*. MttU>X4^6«)A 
»*«>HP*I=» LTIS 1 . 8ttfl>ft*fi<**«<DT>. 
2S¥U>XiLT(Dh— $rjU0»naft(*. «0. 81 

(=0. 4 5x1. 8) tti&o 

[0 0 17]fjj3, U— ^tf-AOJiSgAI*. 6 80 n 
mSgr-fcy, XT^^-y^8^ffilC^7 5*imgglC 
IS^L-feJi^, Cfl>lT***?8f=J:y£-rft»iI[*l 
ftW,!** KlTddAC^yS^C^At-Cti. 
i n 4 0 o • • • (1) 

»»U>X40jWB**H»+«CiCJ:y. I7=f 
W 7 8 fcj: y ^-f * BfcSiR^w, * + ^ >-tr ?> J: 
^fc^^^4^Tt^S. 3)*>. *Hffi^lcfciNT(*, 17* 

t^*5c. »Hii/>X4oiWiBa4<a**iiiri>4. 

[0 0 19] C(DJ:3^m»Sl-J:Hl*. 7*fH-> 



Copy from ISTA' s JPOViener, Version 1.00 - Questions? Please call 1-800-430-5727. 



( 4 ) 



!$§l¥9-2 5 1 6 4 5 



*6fC,fey, 5fc£U>X*3 fttUhlrZsXttOmffi&Wl 
BtZZttfVtho Z*l£>2-O<Dls>XtBL0)ffl&t, 

ESf-PtCTaiSTf & cilery , £*si|xM<D&±£ffl 

[00 2 0] tt$<0 2S***i$!)L/>XN0.fe ; 5l^ 5t£U> 
AW, = -n 2 (Ah/8) (n 2 - 
[0 0 2 1] #|?L(f s AW^ftgfit^ A/4 (=1 7 
Onm) ^-r-St, I7^7^8©tt»Ahl4, ft 

ioo2 2] xmrnrnzTf;?*?^ 2m*nfa\s>xo> 

fSimtt&ttZk. *5 1 <7)T-fX£gffi2<0 

ESjb^bL-fcii^T't,. X7*-\"V?8 

W 2 =n (it 2 /8a) (n-1) 
[00 2 3] CIT', £*Hl|XgW 2 <Dfit#S£ A/4t 

■f T-rx^searoif^ro^bA 1 1± % ft± 1 6 

[0 0 2 4] «±T*lt, iT^'^SWiStf-Jit 

-f£s*Eiix£w 2 (i. xT^-v-y^'sickori-r^a 

ffiilRMW^ltRLr. I*ffii|XSO*-r-573(SlA<aS (W, 
[00 2 5] WTT-li. 3feT^X^1l))f^X^Hj2 

Pra*S«ic^Si-r4ci[cj:y. Uffiittiw,, w 2 £1b 
[0 0 2 6] H2tt. *£H€afflLfe£-7 : <f;i9S* 

u > x<nmm t xt * -j s «t * z> * 5 
— tftf-z^atT-r x$ 1 icsatt $*tr c t ^fi* 

[00 2 7] CtDiaiCfct^T. jfc^-fX? 1 (*. xtf> 
KJ«-*3 0CJ:iJ. BrSfl>#4aST»0C*4iTL* 
-5, MvVTv-Ja 1 tt. A-f'f^^iOBrSOffiWc 
U— *bf-At«H»L. AMR*-*— ZtLX&mtht 

X x ^ -IS^/SES 3 3 £ J: h 9 v * > tfx 5 -*S 



X3i^U>X4fl)FB^*@SL,fcia^ jtT-fX^ 
l©-r-f X^S«2<DH$A^J5-T-fe4<»:. J?cF(Dii 

flBnr=x74r*7?8fi<£{b-4-SC&f=&&. 

o-c&-r&*iH!i&a>£itSAw 1 ii. a (D .fey. 

1 ) s i n 4 © 0 ■ • • (2) 

<fe5lc 2lt*ttfeu:/Xa>MiH£nsru J*EiRgrose 
£*«WW*££a«-e**. fill*), *SHSfllcj3l»T. 
x74r*??8*-j£f=«ofc»fc % 5^x?gffi<0I5 
£<D£<btfA t fc*ff £i*ffiifcMw 2 (i. *li/>X3 

fl)¥ija (=1. 25mm) t?&t. \ZLT<D*OlZ 



s i n 4 0 



0 



(3) 



[0 0 2 8] Z>*— *XX7-<S-^*fiE[5]»3 3A*£>tti 
i4ft^«[5l»3 4l±. *XX^-<i 

*i4 h7-v*>'?X7-g^(Dftffif$tt£ffi«-r-5o c 

*l&a>ttfefflllil&3 4. 3 7*&lHa**l*«*tt, 
7^3 5, 3 8(=AA$tl. 0fS©>f-r> 

-5. 

[0 0 2 9] Jifc, 7>^3 5lt iI5?0>1*!§ (7*- 

lsJK3 4<oni^^A*^g•^iLTS^?LTt^-l)A<. «» 

<4ftliffi[s]» 3 4 6 Mvpflt 4 o fctMt * 

[0030] ^fc. e-^77^3 1 a^masaifcR 

-f>T?it«S*lfca. H*RF<g^(t:L-C. $qPSU4 0 

[0 0 3 1 ] ©OTa54 0(±. RF^-vK7>^3 9^b 
tt^^tLSII^RFli^^tirlC. 2H»»U>X0n 

ifiEL. T>^4 1 t^Jg-r^o T>^4 1 ft. ftlL/ 

Zf3 1 fcAa$*L-Cl'*79?iX-9 6 l-ftJg-rSo 
•€-(D^S. ftEU>^3t»^IU>X4i:fl)F B 1{i4tSa 
J: 5l=9Nf 

[003 2] S3li, tf-V^7-y^3 1 fflgfiE(0-«l|S 



Copy from ISTA' s JPOViener. Version 1.00 - Questions? Please call 1-800-430-5727. 



&SA<6 8 0nm<D^feU-^5te£ttltU 
l/>X6 1 . ESt^6 2. tf-AX^'J 3. ft 

!$]U>X4. JS<fctf$fcIU>X3£fl-l.T3feT-('X£ 1 
<DSE^«<D0fS(O^mfC^-r4o jfe^-f X£ 1 frb<7) 

satftit. *3Eu>X3 s *mu>X4£?stffii&LT 

tf-AX:7 , 'J»./'5'6 3fcAI*£:K. p(g3fefiE«-<D-SI! 

(Wilt, p(i3fejig»a)3 0%) <t. s(B3t)S»a)±r 

-8B£U>X6 7lcAStL. J£ya>*8IJ#£¥iK 
Sfi7 0£fl-LTiIjfct?-AX?'J>;/*7 1 IZAZt? 
h. ®Hbtf-A*Zf>)v9 7 1 It. A3t$=h.fcU— tftf 
-A£s<i5fcl«#£pjI&l$#,t(c<gfc#8iL. U>X 
7 2±:U>X7 5fCASt-f 

[0033] e-AX^>J-y^6 6A>e,aj7J$^ U> 
X6 7lcAW£*ifcU— tftf-Ali. tf-AdlJ^USS 
£-§-7t.£U>X6 8i^LT7t Y*4ir- h'6 9ICA 

-tffe^tLZ. if^v KT>^3 2 (01#Si) 
£fc. (iTfef-A^^'J 7 1 frbUJ 
ItSftfcU— tftf-Alt. U>X7 2, 7 3, U>X7 
5, 7 6f-ftifMLt. 7thif-f+-K7 4i:7 
* h^-f 7I--K7 7ICAIt$tl.5o C^lb(D7t h^-r 
t-K7 4, 77tt. AlfSflfcU— tftf-A£*t£-r 

4, 7 7j:ym*^H-5msi<s^i±. ttwaw^^ s 

4RF|gfiLTRF'vyh7>^3 9 (@ 1 #1) \Z 

[003 4] »f6 0J:UIH»*ii. U>X6 

1 fccfet)Cim#ft&^6 2$^L-Cbf-AX^'J 6 3 IC 
AWSftfcU— tft*-^0)-8fl(i. t*-AA^>J-y^6 
3(Cj:iJS*t$^ U>X6 4^117*- 
h*6 5lCA#£*l-5>„ 7* r-*f K6 5(t. ASt£ 

PC (Automatic Power Control) GDgHCgt&^ft. C 

if tr- a <n > < 9 - *<- £ i zu * * 5 f z mm £ ft* . 
[oo3 5] fc*>\ a«MK5tt. if«$gss-r4Ki 

lc. Wk&i\zit'<X&1g.<r}*£lW®m<Dl>— tftf-A 

[00 3 6] @4lt. @2lC**-$W&4O0)SMffl&«i 

21-jfv-TR F^y KT>^3 Qfrt>mt)£tltcm±R F 
Wt, KB$fil&tti [3!& 9 0 <S-^<DSSffl 
A<fcaj£:fl.£. A/D&&S§9 1lt. «B${i&ffi[5J89 
0(DtiJ73<i-§- (T^-D^fg-^) £A/D$&U ^bft 

PU9 3-v«tJg-r-i>o 



) ^¥9-251 645 

[0 0 3 7] CPU93I*. -f -f vSMbcFtlfcS^R 

F*g^-<0BSB#fii£gE l &-&2K rom 9 4Kt&tt£*iTi* 

*LT. CPU93li, ffrbftfcSSfil (¥-f 

£. -f>9-7x-X92^LT, D/A&& 
g9 6^ai*-r4. D/A£glSS9 6li. AAStlfcg 
SfiS^T+P^T— SUCg&L. ft5lx>X*1®Hs^<!: 
LT. T>?4 1 (S2#!S) ^ttjg-r^, 

[003 8] £J3. R A M 9 5 It. R OM 9 4 Kl§fc>j c? 
tlXl^fftifflZta V=7A£C P U 9 3 4<Hff-f *R*K£ 

*VCl**. D/A£&S§9 7lt. 7*-- AX"*- 

jKfl)5l#i&*»lft&.i:*l=iSl v C. CPU93*t7^fi 
X— 9 7*fi»ttffll-r4fc*>l-. CPU93(Dai73-r- 

[0 0 3 9] m 5 1±. GL±aj:5teffil£l=&l'T. WW 

ai4o<ocpu9 34<iiff-r'i)flis (waoww^a^ 

T?$»y. -fXf i cDT-rx^Sfi2<DJ?$lciSi: 
HOX'foZo 

[0 0 4 0] @50Xf»^S 1 0|-}at^T. CPU 9 
3I±. T>^3 5IC7^~ *XflJfflie^*iiy. 7^-- 

iD7*-f>*«. HI*.. 01 iC^-fT^TiX-'Sr 

S) lcfe-i,jt5U>X3 < »:*t^iu>X4 < t^ 7*-* 
# (7*- *Xl5-«#4*ia»3 3. fiffiffl 
fltDft3 4 % T>^3 5. feitf, 7f^aX-*7IC 
*y«rt**l*7*- *X*- jKS/XtA) 6<jE«lCi() 
ftt*«H*T»»«**. 7*-*X*- iK*fMfc*# 
-5. tit. *X+J— iKtt. *TT.-f X* 1 ±ICB5 

MJS-r*<OT*. M(j||lttttl=Sa«ttttlC«|/l:ti«Cj:rc 
(7*— *X-9— <f » o *<o»*. * 

3 9^Lt. Ejfvt*-teffi^@»fctt|iS$HSi*lc. 

$fl»aj4oic«$g$^s. 

[004 1] SCXfvT'SI 1 iCfcl^T. CPU93 

li. R*&*4ifeff£RFtt9afil*tttt-f**ftx i 

**ifcn^RFe^<Dffl^i§^-rs^ax2ic -o- * 

tnW^-T^o f LT. Xt-V^SI 2|Cjt*. CPU 
9 3 It. D/AKft«9 6l=Hf£0>7-9«ftf6U 5t 

5U>X3^jt J r-fX'> 1 lzSttSifiLfcl4S 
StStifc^S) *Nb. r3r^(D!g!Sf£l+^i!i*-fr5o 



Copy from ISTA' s JPOViener. Version 1.00 - Questions? Please call 1-800-430-5727. 



[0042] m*>. &s.is>X3<D&wi'5imumm : £2 

5 590-U *f^X^ 1 frS>iIlMags5^IIf::. 07b 
M2 5 5<0{|$-?-tl-f*l«l$$1i-S. *LT. CPU 9 
3A<. 0 7bS2 5 5<DP)<D{3l*lfrO-T— 9£ D/A&& 
S9 6lC»UTUJ*-r2><t, D/A£&$g9 6(t. 

sttfcx— si»=»ic-r-5mE^± (d/ascsi) u 

T>^4 1 (Cdia-rSo T>?4 1 It. AAftlfcfE 
^Br^roy'f >T-liipaL. 7?^j.x-*6lcEpfln-f 

*<D$£m. 79fal- 5 6 It. CPU93A<aj?] 
Lfc. 0 TbM 2 5 5 OTfajh^tf)^— $» lc*tl£-r £ftglC 
5fc5U>X*3£:£D-f.|>Ci:lCfcS 1 , Sot, X^-v? 
S 1 2 ICfclvt. CPU9 7IJ. ffl£0)|sl$ (;u-^@ 
ft) ICftlifcx-'S' (07bM2 5 5) £D/Ag&SS9 

[0 0 4 3] #<D. X-r-y 1 3fCj3t,vC. C PU 9 
3 It, X2ICX KOrtgSttAti. *tf>$S£. HUlfo 

[0 0 4 4] Xf??S1 4lrfcL^T. CPU9 3(t. 
B8B#fiIfcUl|H]89 0K<fcyfcttJ£;h,. A/D£8l§g9 1 
|-<fc y A/Dg&£*lfc#S<feR F<g^(08B#filSa*ji 
C<DfiI£X 1 fCftA-T-So -tLT. Xt'^S 1 5 
Kit*. CPU93li. X 1 frt>X 2£aSgL7=fiIJ&< 

"o" *yVhSi\o\ £fc(t. z\tie>t<$Li^Efr 
£«£"t*o x i A>P,X2^||Lfcffli< "o" 

(NO) i*J^Lfc«^(±, Xf7?S1 2ICB? 
yH«CDfllS$^yaSf . X 1 X 2 ^ iSJf L 

(yes) L^ii^tt, mm^mjti (x> 

K) . 

[0 0 4 5] T-fX^g^CDgStfO. 6m 

t.'tv-Js 1 oojQJIfcfclvc. 7*— ax-*— 

8l<aE (= "0" 0><4E) jcj5?>ft5U>X3A<R)T^<?> 
Blt«lf-fMSaF*ifca (BD*>. "1" GHMlMttiFftfc 

RF<g^<7)KB#fi| (X 1 iCte^ft-Cl^ffl) fr*. 1 
EffKOfllS 0U-?) T?S!<*i££*ifcSifeR F<i^a>68 

b#6i (x 2c:;i&$ft£;h,T:(,''.5fii (i pa<7>ju-^i± 

lA^X2^jgSLftfflA< "0" J:yt.*£l* (NO) 

mvitt£^tm%2titz®£) . x-r-v^s 1 2 leg? 
y. ntt«>AS*<iitv££iii* ( "2" uftattitrctt 
LrPitt<D«BaA<^yii$*i4) . 

[0046] £fc. X1fr£X2£3£jH,fcfiI;6< "O" 
<fcy=fc/h£i\6\ gjfcli. c*iS>;&<s?lu (x 1 -x 2 
^O) i^J^$*lfcii^ (B|l*,. B^RFli^(DSffi4< 

**n-e**K sfcit. s*fii££'>js£fci§£) 



) l$i¥9-251 645 

it. nmtHTt&ztiztts. 

[0 0 4 7] ffl)gi, gg$*lfcO. 6mm(D3fe-r-f 
X? 1 KttLT«9tt2fttt*U>XMaEllfi<*«>& 

s^^git. itiu>X3i*, **>f,^_safiiic»)t 

[0 0 4 8] £LtOJ:5&££ftirc.t:*Uf« 2S***&U 
S*5lcUfc(Dr% t-c x?S«2<DJ5$<6<lt'ii*«S!l 

[0 0 4 9] fcfc. Kl±0»tffft|T*fi. B*RF(i^<D 
IHMia««*i:&4tt11«HH=LT. 2S**H&)U>X 
5f=Lfci«» flxlf. 

ff&ll*® £??**£<*/]*& ft*. S 

It. H±RF{*^A ? SiSWr-fe'5Ci:^-re^^fflL> 

[0050] 06 it. *Km€aJHL/i:%7<ra9SB 

[005 1] C<DH(Cj3lvCli. /\<f/<X7-fJ^ (H 
PF) 12 0. P-/U7^^ (LPF) 12 1. JS 
*tftMPAM.2 2 (tlVP^ft) A<i&rfcl^iD$^Tt> 

[0 0 5 2] RF^t/ K7>^3 9(Dttj^](t. /\-f/<X 
7-C;U^ 1 2 0tP-/U7-f^ 1 2 1 ICfltJacFtL 
S„ /\-f /^^-f 1 2 Olt. RF^->KT>^3 9 

«*#t;<S^)5!c») <D*£tetiiU B^RFfg^irLT 

12 Hi. R F^*./ KT>^3 90tt*(D5*). (SIliK 
««■ (Eg$^fcmfflOx>/<p-^ (S$S^) *») 
StiUiU i>^P-^<S^£Lr. ««p« 1 2 2 left 

[0053] 0 7 It. SWa* 1 2 2 0>IMBttffia«>-fl 

tfclt*ii^i:ll-<Da5»l-(t. l^-Off^6%L-C& 

-5<ot*. -ero-siWitas^BS-r^o 
[0 0 5 4] CiDSlcfct^lt. BSB$fi!ftaile]g§9 0i3 
J:tfA/DK8IS9 1 (Dfttjyic. A/D3ESS14 
O, 1 4 lAWD^flTl^,, -?-<Dffe(7)<||fig(t. 04 IC 

[0 0 5 5] B-/^7^^ 1 2 1 a^ffiflSFjvSl 
>^P-^<I^lt. A/D*»»1 4 0|CA*$*l4. 
A/DSgiSl 4 Olt. X*$HrrX>^P-^<s^ 

(T7-P^<S^) *-r<r5?*NMl#fc«ftU •O'S'- 
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7i-X9 2^LTCPU9 3fC^-rS 0 £fc. A 
/DgE&§|1 4 1 [±. 7 + — fcXI?— (I^£l«l|]!&3 
3 <fc y ffl * £:|X-5 7 * -* X I -< S/ 
*;m#ICSfc»U -f>ii-7i-X92^LTCP 
U93lC(JH£-t-5. 

[0 0 5 6] 081*. 0 7 fC *-f*!ltaiSS 1 2 20)CP 

U 9 3 lC<fc ixmfiztihtomo-wzviwit Z>7 a- 

[0 0 5 7] COffiS0)i!l^0)sJiW^(T5fltUC, 09$ 
#RSUT. C<DffiJIlCfclt*«5ifcS<&fcaB:fi&fCO^ 

[0058] 01 lC^-rjfe£U>X3 tWfo\sl>X4 t 
Orm£&mz®%L, 7i»fal-' S»7|C«i:y. c*l 
£>20<DU>X (2Sf««5U>X) jt^f <f X$ 1 *n 

^(Oii^^Lfco^Eg-efc-So cross, 2p» 
^uvxroPsmb*. "tj^v 1 coT-f x?affi2 0)Ji£ 
ic*fLT£jg-e&y. i*ei|x£ (@9 (c) ) a< "o- 

X'&ZttZt (0 9<DifJ*<D1 $t|fcj*-f ^7) . x 

>/<a-3f<t^ (09 (b) ) t<if— zzmx-Zftm 
(.m^^TFit^w leaser. 7*- axi^-e 

^ (0 9 (a) ) (± s S^fliS/hfil<D«ra<Dfil (il& 
"o" ) tut,* 

[0 0 5 9] L^Lfctfb, 2 U>X<7)Pa1Pi;6<. 
^-f x^S«2(7)S3?fc*tLT®^-CtJ<. - (ft) (0 
£SSHX£££-f-i>«£ (0 9W£JSroi5Hfc^-r^7 

7) . x>KD-^g-§- (09 (b) ) tftf-tzmz 

[0060] g-f::. 2H«toU>X<D|k1^A<, ^r-fX^ 
S«2<7)I3$lc*tLTS=!$-c*fc<, + (IE) <7)J*EiR$ 

££-f*«# (09<D^4igoi jiircjfv-r ?) . x> 

*p-7<g^t (09 (b) ) A<e— 9^>fflS.4B$S|ICfc 

l^T. 7*- axx^-fs^fi. ipniMLfcUlS/Hlttc 

[00 6 1] ftoT, 77fiI-$7*iaU X> 
*P-7<I^<Dg*ffi£:&HJU £(07 
x^-fg^Offi^gl^^CtfCcfcy. ttiEftS^CT 

[0 0 6 2] 08IC5j*t«13IA<fm£*l*£. Xf-;^ 
S3 0Cfel>T. CPU93I*. -f^-7i-X92 

a. i— 9 7tcBMo?&ttE£K1b£-&$c£fcj:ij. $fe 

II/>X3t»il/>X4 <t£filr£<DEg (fll*.(f, 7 
^^j.x— 9 7 fzj: 2 5 5«#Lfe 

mm) £tt&n$e*. *lt, xtv^ss uc*»i* 

T. CPU93li. A/Dgfglgl 4 0«kU. X>KP 



) ffl¥9-251645 

4 *s a* a. 

[0063] it,. Xf7^S30, 3 1 (DfflST?(i. 

s (7*fii-* 7(Dto»(4§) A^mic. onm2 

5 5©ffi*»|i6eF-&4. CPU93li. 1 SS 
OAS 0l>-?) lCj8lv<\ D/"AftM07rcttLT 
II "1" *tU*U 7*fil-*7«ttlttlittl 
m "0" lc**£t*<43) 4*6. ffl "1" 

[0064] Xf'^T'S 3 1 ICfcUT. CPU93i^ 

i>^P-^fl»4«e— ^ttCttofc (YES) <tfljg 
Lfci§£li. Xf7 7S3 2ICS1*. *fc. X>^P- 
fcfcoTl^fcl* (NO) i«SLfc«§ 
(±, Xt77"S3 OJC^y. D/A&8IS§9 7lCttj*-f 

«nt "1" **ir-f >*'jj*>i*u ntto>as*iftu 
fi-r. 

[0 0 6 5] Af?^S 3 1 dfcl^T. C P U 9 3 4<. 

(±. X-rt/^S 3 2ICji*.. CPU93IJ, -f>* — 7 
i-X92^ir. A/D£iH5g1 4 1 A^?* — * 

-f s. 

[0066] f LT. Xf7?S3 3fC}3t^. X |C*& 

lAJftr (.->.& 7* — Is-^roffitf "0° (7* 
-^7.x^-{g^a)g^:fil«tS/jNffl(0tfr B 1offl) 

*#^i«36**lfc«* (09<7)£3i<D1 VUZtilZtZ 
if£0 . X"T??S 3 4fCit<&.. CPU93li, ROM 
9 4ic»tt$4lTI.^4StSiT— ^J^t.. 7t-*XI 

S9 6[C#t^-T4, *LT, D/Agt«ISg9 6l±. ««g 

$Hfc7 ; -'S'rcjPti$-r4mE$T^ : ? : iX— $i 6 tEpap 

?JrSilc^iS$^. 2ttM«su>X«>nilRIA t l£lf&H«. 
*UT, ®S$$l7-f* (x>K) . 
[00 6 7] Xttttt$*irt^*7^- **X^ 

-<I^cDfili< "0" *yt,/J»*t^M3t**ifclt* (E 
9(0&i&<D1 Kllc«|£-r-51i^) . Xf»;7*S3 SO 
CPU93li, ROM9 4|ClS$|li$^rt>4SC^-r 

-^;u4*f>. ^^--Tjxx^-fi^ofilicJtit-r-s-T- 

D/AgfglS9 6lZ^*g-r^. -tLT. 

D/AgcgiS9 6it. (jyestifcT-^cwe-r-s^E 

«»4LT7>fai- 5>6(CB]*DL. ^(D^S. 5fe5 
U>X3A<3feT-f 1 bg^S^fSjI^i&Sft. 

(x>K) . 

[0068] xlc^g^l)^$^^TL^57*-*^x ; 7 
-<I^Ofil4< -o" T-fe4«i^ (0 9<*>i*>2fe<Di5»]l::*i 
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13 



( 8 ) 



14 



ftffl¥-9-2 5 1 6 4 5 



x. mmzmtz (x>k) . 

[0 0 6 9] &.±<D£oUmfeQilZi:iMf x Mtv*.? 

?4W*43tf^*$ 1 no*?* *t&&X'&mt 

[0 0 7 O] fcfc. jy±(DHSgffl-C-I±. f^5Sfi2 
T*&4„ 

[007 1] -£<Dif£\ X^A^T^^g 

sics^^F^ifcKifc, m 5 *fcii@ 8 i^-raissiitT 
fit, ra«^£ft*7cii?s£-t4B5icjs^ 

>X<or B m^ *Sg5gB*!c:#«>fcP B 1Rll::i&£-f * 
c<fci::<fcy. &ESIBicflLT£*Sifcil(&fc^u--y : - 
tf-A£KaitU 1?l«£Efi£fcl«S£^4-i:A<Wft 

[0 0 7 2] «SJt«|-ea. 9b3.\s>X3t*ito 

[00 7 3] 

[S9ia&ll] R*ai r=BttaBfttt<*eilJV£S11 



am 2 a> is>xz it \.xts.mkw\z% f-Ag mm a 

t « c tye# 4 *« it-eft <, SBit$£t$<ni££lf& 

[0®<Bf$l|ifc6&lP!] 

>X(DS!J5ga)-« ^-THT-Si-S. 
[02] **W*5SfflLfc3feT-f X^gSromSMftm 

[03] B2f=$?£?979:?3 iftttHttflta®- 

fll£5f*-f0-e&4„ 

[04] 02ic*-r^fflia»4O(Dfl¥iajsmfiE<7)-ffi$^ 

[0 5] 04fc*-f cpu9 3A<Hirf asus©-^ 
[06] tcntin Lfc*f-f x^SBoMAtsn 

[0 7] B6f=«*-Mflltf1 2 2«>MBttfl|l*«>HPI* 

*-r^o-y^0-efc4 o 

[0 8] 0 7»^-rCPU9 36<Hff-r4ffiS<D-W$ 

[09] 7t-AXl7-iS^. RF@§ «gl$fi£ 
») . fc<fctfJ*ffiiK£0>H&£*-f0-C*&5o 

. 7 7^fai-$ (anawim. mi 

OftWlXirV?) , 4 0 tMPtf GM*P¥fR) . 1 
2 2 IMP« . 6 0 *MM*U— * (« 



[01] 



[0 2] 




2 7m 



7 7^il-* 



JZP 2 - — ^ 



32 



Br 



41 7^ 



33 



40 



36 



37 



H2 
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15 



( 9 ) 



16 



[03] 




31 fcN^7?7 



14] 



SO 



92 



94 



mm 



D/Ag&S 



D/A£&3 — 



T 

96 



ROM 

IE 



93 



RAM 



l 



T 



!> cpu 



(b)RFf=#({gtfft#) 



_1 L_A 



2 5 1 6 4 5 
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17 



( 10 ) 



18 



^9-25 1 6 4 5 



[B5] 

GED 



#u-,<?4> — S10 



XI— I X2 — 0 



■ S11 



— I — 



X2 — XI 



I 



S15 




-S12 



S13 



S14 



NO 



[06] 



£1 



^31 



30 



41 fy-f 



30 RF^y K 
T>7 



120 



HPF 



fcRFfH* 



121 



32 



0 



LPF 



33 
-2L 



122 



^1 



54 



36 



37 



J- 



0 



[07] 



LPFtftfj- 



fl5 



140 

* 



141 



97 



92 



C 



94 



ROM 



1L 



RAM 



83 



J CPU 



maiai 122 
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♦ \ 



19 



( 11 ) 
[08] 



20 



5 1 6 4 5 

















331 


NO 



S34 

_1_ 



(3) 



S33 




(2) 



S35 
1 



(72) fgHB# *M SS 

K££Bp a pJllB:itaill6T17S35^ V- 

(72)$SE# jgffl 

m»«?p a DJIIE^D a pJU6Ta 7#35^ V- 



(72) sggm a 

(72)HW# ft* 3* 

mSCiBp a pJllBJtp a pJll6Ta7S35^ v: 
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